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Although abnormalities in hepatic biochemical tests are com-
mon in patients with acquired immunodeficiency syndrome
(AIDS), overt jaundice is infrequent. The aim of this study was
to investigate the etiology and outcome of jaundice in Afri-
can-American and Hispanic patients with AIDS. We retro-
spectively reviewed medical records of 1,238 HIV-infected
patients with abnormal liver chemistry over a 10-year penod.
Data were abstracted and analyzed for demography, medi-
cations, laboratory tests, abdominal ultrosonography, com-
puterized tomography (CT), magnetic resonance imaging
(MRI), endoscopic retrograde cholangiopancreatography
(ERCP), percutaneous transhepatic cholangiography (PTC)
and liver biopsy results. Of 1,238 patients with abnormal liver
chemistry and HIV infection, 1,040 (84%) had AIDS. Of the
1,040 AIDS patients, 102 (10%) had jaundice (serum bilirubin
>3 mg/dL). Of the 198 HIV-positive patients without AIDS and
with abnormal liver chemistry, none had jaundice. The com-
mon causes of jaundice were drugs (29%) and infections
(28%). Liver biopsy was performed in 20 AIDS patients, and
the common findings included granulomas, Mycobactefum
avium complex (25%) and Kaposi's sarcoma (25%). Of 102
patients with AIDS and-jaundice, 72 (70%) died. Of the 198
patients without AIDS and without jaundice, 14 (7%) died. In
conclusion, liver-associated enzyme abnormality was com-
mon among our patients with AIDS; however, jaundice was
infrequent and associated with a high mortality; drugs, infec-
tions and alcohol were the common culprts.
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INTRODUCTION
African Americans account for the highest num-

ber of HIV/AIDS cases in the United States than
those for all other racial/ethnic populations com-

bined. According to a recent report by the Centers for Dis-
ease Control and Prevention (CDC), 47% of 1.2 million
persons with HIV infection were non-Hispanic blacks.'

Highly active antiretroviral therapy (HAART) has
been increasing the life expectancy of HIV-infected per-
sons. Consequently, liver disease is becoming a major
cause of morbidity and mortality in these patients.2
CDC' defined AIDS: if a person has tested positive for
HIV and meets one or both of the following criteria:

* The presence of one or more AIDS-related
infections or illnesses

* A CD4 count that has reached or fallen below
200 cells/mm3 of blood (normal = 450-1,200 in
healthy individuals)

Although abnormalities in liver-associated enzymes
are present in most HIV-infected patients, jaundice is
rather infrequent.3 5 Literature is scant about this topic,
particularly in African-American and Hispanic patients.
Since our large inner-city community teaching hospital
predominantly serves these two populations, we under-
took this study to determine the etiology and outcome
of jaundice in African-American and Hispanic patients
with AIDS.

METHODS
Our hospital serves a predominantly African-Ameri-

can and Hispanic population. We identified and reviewed
retrospectively medical records of all African-American
and Hispanic patients aged 19-70 years who were admit-
ted to the hospital over 10 years (from January 1, 1996
to December 31, 2005) with the diagnosis of human
immunodeficiency virus (HIV) infection and liver test
abnormalities (N=1,238). Abnormal liver chemistry and
hepatic injury were considered if there was an increase
over 2xN (upper limit of normal) for aminotransfer-
ases (ALT, AST), alkaline phosphatase or conjugated
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bilirubin. Diagnosis of drug-induced liver disease was
based upon circumstantial evidence and exclusion of
other causes and according to available guidelines when
possible.6`8 Jaundice was defined as total serum biliru-
bin levels >3mg/dL. The subanalysis showed that it was
mostly indirect bilirubin. Sources of information for this
study included inpatient and outpatient charts and gas-
troenterology consultation reports. Data were abstracted
for demography, laboratory tests, abdominal ultrasonog-
raphy, computerized tomography (CT), magnetic reso-
nance imaging (MRI), endoscopic retrograde cholangi-
opancreatography (ERCP), percutaneous transhepatic
cholangiography (PTC) and liver biopsy results. Data
were analyzed using Chi-squared test for categorical
data and analysis of variance (ANOVA) for continuous
variables to test the significance difference between the
groups. The statistical analysis was done using SPSS'
(Statistical Package for Social Science version 12, 2002;
SPSS Inc., Chicago, IL).

RESULTS
The study included 1,238 patients 19-70 years of

age who were admitted to the hospital and diagnosed
with HIV infection and had abnormal liver chemistry
over a 10-year period. Seventy-seven percent (948) of
the patients were African American and 23% (290) were
Hispanic. Seventy-one percent of the patients were male
and 50% were <30 years old (Table 1).

Of the 1,238 patients with abnormal liver chem-
istry and HIV infection, 1,040 (84%) had AIDS. The
majority of these AIDS patients were African Ameri-
can (77%). Twenty-seven percent of the AIDS patients
were African-American men who were 19-30 years old
(Table 2).

Of the 1,040 AIDS patients, 102 (10%) had jaun-
dice (serum bilirubin >3 mg/dL). Of 198 HIV-positive

patients without AIDS and with abnormal liver chemis-
try, none had jaundice.

Among the 102 patients with AIDS and jaundice,
56 patients (55%) received antiretroviral therapy, 30%
had multiple possible etiologies for the jaundice. One or
more of the imaging studies, including abdominal ultra-
sound (90%), CT scan (45%) and MRI (15%), were per-
formed in 95% of patients with jaundice, and were help-
ful in making a diagnosis in 23% of cases. The common
potential etiologies forjaundice were drugs (29%), main
possible culprits being: nevirapine, efavirenz, zidovu-
dine, didanosine, ritonavir, isoniazid, rifampin and trim-
ethoprim-sulfamethoxazole and acetaminophen; infec-
tions (28%), including disseminated mycobacteriosis,
cytomegalovirus, toxoplasmosis, pneumocystis carinii,
disseminated fungal and bacterial infections; and alco-
holic liver disease (18.6%). Cholangiopathy and biliary
stones were found among 8.8% of the patients. Extra-
hepatic neoplasm was found among 6.9%, followed by
hepatocellular carcinoma (5.9%) and cholangiocarci-
noma (2%) (Table 3).

Liver biopsy was performed in 20 of the 102 AIDS
patients with jaundice. Indications for liver biopsy
included: liver disease of uncertain etiology, clinical
hepatomegaly, fever ofunknown origin and unexplained
deterioration of liver chemistry. There were no reports
of significant complications of liver biopsy except a
drop in the hematocrit and hypotension due to subcap-
sular hematoma in two patients, who recovered after
blood transfusion. The common findings of liver biop-
sies were granulomas, Mycobacterium avium complex
(25%), Kaposi's sarcoma (25%), drug-induced hepati-
tis (20%), lymphoma (20%) and steatohepatitis (20%)
(Table 4). The diagnosis of drug-induced liver disease
was presumed if serum alanine aminotransferase levels
>3 times the upper limit of normal (ULN) plus serum

Table 1. Patient demography of 1,238 patients with HIV infection and abnormal hepatic biochemical tests

Variables African Americans (N=948) Hispanics (N=290) Total
Age Groups Males (N=674) Females (N=274) Males (N=208) Females (N=82)
(Years) N (%) N (%) N (%) N (%) N (%)
19-30 344 (51) 131 (48) 108 (52) 41(50) 624 (50)
31-50 237 (35) 90 (33) 75 (36) 29 (35) 431 (35)
51-70 93(14) 53(19) 25(12) 12(15) 183(15)

Table 2. Patient demography of 1,040 AIDS patients with abnormal hepatic biochemical tests

Variables African Americans (N=797) Hispanics (N=243) Total
Age Groups Males (N=566) Females (N=231) Males (N=176) Females (N=67)
(Years) N (%) N (%) N (%) N (%) N (%)
19-30 288 (51) 109 (47) 90 (51) 33 (49) 520 (50)
31-50 199 (35) 76 (33) 64 (36) 24 (36) 363 (35)
51-70 79(14) 46(20) 22(13) 10(15) 157(15)
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bilirubin levels .2 times the UNL level without evi-
dence of biliary obstruction and absence of other known
liver diseases.

Among all the 20 patients who had liver biopsy, the
latest CD4 counts were low (the average was 55.4 cells/
gl ± 7.4 cells/gl and the median value was 38.0 cells/pl).
The latest CD4 counts did not vary significantly by the
type of lesion identified in the biopsy (f=1.13, p=0.38).

Of the 102 AIDS patients with jaundice, 29 (28%)
died during the index hospital admission. Of the 29
deceased patients, 24 (83%) had latest CD4 count <50
cells/,l. Further, 43 of 102 patients with AIDS and jaun-
dice died within one year of discharge from the hospi-
tal. In 23 of 43 patients with AIDS and jaundice who
died (53.5%), latest CD4 counts varied between 50-
100 cells/,l, whereas the remaining 20 of 43 deceased
patients' latest CD4 count was <50 cells /pl. Thus, the
total deaths in the AIDS patients with jaundice were 72
of 102 (70%), as per the available records. Of the total
death of 72 patients, 40 deaths (56%) occurred in years
1995-2000 and 32 deaths (44%) occurred in 2001-2005.
Fourteen of 40 deaths (35%) in this group, occurring in
years 1995-2000, were directly associated with liver dis-
ease, whereas 24 of32 (75%) deaths in years 2001-2005
were related to liver disease. Deaths were assumed to be
liver related if liver disease and/or hepatic failure were
diagnosed clinically or as a result of autopsy findings. In
our study patients, we considered the death as "related
to liver disease" if the patient's clinical records or death
certificate revealed .1 of the following: bacterial perito-
nitis, gastrointestinal bleeding with or without evidence
of esophageal varices or portal hypertensive gastropa-
thy, hepatic encephalopathy, coagulopathy, hepatorenal
syndrome, hepatic failure with or without active viral
hepatitis. Autopsy results were available only in 12 of 72
(17%) deceased patients and showed multiple organ sys-
tem disease, including primary central nervous system
lymphoma (n=3), progressive multifocal leukoenceph-
alopathy (n=4), AIDS dementia complex (n=3), cryp-

tococcal meningitis (n=3), liver cirrhosis and alcoholic
liver disease (n=3), opportunistic infections (cytomegalo
virus, n=3, mycobacterium avium complex, n=3, toxo-
plasma gondii, n=2, pneumocystis carinii, n=2), Kapo-
si's sarcoma (n=1), primary hepatocellular carcinoma
(n=1), disseminated candidiasis (n=2) and bacterial sep-
ticemia (n=1). The liver was involved in all cases, 10 of
12 (83%) autopsy cases had multiple conditions.

Of the 198 patients without AIDS and no jaundice,
57 were hospitalized, four (7%) died during index hos-
pitalization and 10 (5%) died within one year after dis-
charge from the hospital. The total number of deaths
in patients without AIDS and without jaundice was 14
out of 198 (7%). Their latest CD4 counts were .50/dl,
and no deaths were directly linked to liver disease, as
per available records. There was a statistically signifi-
cant difference between the two groups in the odds of
mortality where patients with AIDS and jaundice had
higher odds of death relative to those without AIDS and
jaundice [odds ratio (OR)=31.5, 95% confidence inter-
val (CI): 15.1-67.1, p=O.OOOOl].

Table 3. Effology of jaundice in 102 AIDS patients*

Etiology of Jaundice Number Percent
Hepatocellular
Drugs 30 29.4
Alcohol 19 18.6
Infection 29 28.4
Neoplasm 6 5.9

Biliary Ductal
Cholangiopathy 9 8.8
Intrahepatic ductal stones 7 6.9
Cholangiocarcinoma 2 2.0

Extrahepatic
Neoplasm 7 6.9
Biliary stones 9 8.8

Undetermined 15 14.7
*Total exceeds 102, because 31 patients (30%) had more than
one conditions.

Table 4. Results of liver biopsy in patients with AIDS and jaundice (N=20)*

Lesion Number (%)
Granulomas/Mycobacterium avium 5 (25)
Kaposi's sarcoma 5 (25)
Nonspecific changes consistent with hepatitis 4 (20)
Drug-induced hepatitis 4 (20)
Herpes simplex hepatitis 4 (20)
Lymphoma 4 (20)
Steatohepatitis 4 (20)
Cytomegalovirus hepatitis 3 (15)
Candida albicans hepatitis 3 (15)
Alcoholic hepatitis 2 (10)
Mycobacterium tuberculosis 1 (5)
Normal histology 0 (0)

| Total exceeds 20 because 16 (80%) biopsies had .1 finding.
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Of the 1,238 patients with abnormal liver chemistry
and HIV infection, 681 (55%) were positive for hepatitis-
C virus (HCV) serology. Of the 681 HCV patients 15%
received treatment for hepatitis C. Of the 1,238 patients
with abnormal liver chemistry and HIV infection, 557
(45%) were positive for hepatitis-B virus (HBV) serol-
ogy. Of the 557 HBV patients, 20% received treatment
for hepatitis B. Of the 102 AIDS patients with jaundice,
hepatitis-C serology was positive in 42 (41%), and hepa-
titis-B serology was positive in 60 (59%).

DISCUSSION
HIV infection has become a leading cause of mor-

bidity and mortality throughout the world, during the
last two decades following its recognition. According
to a recent epidemiological survey by the World Health
Organization (WHO), the number of people living with
HIV globally has reached its highest level with an esti-
mated 40.3 million people, up from an estimated 37.5
million in 2003. More than three million people died of
AIDS-related illnesses in 2005.9

Even thoughAfricanAmericans make up only approx-
imately 13% of the U.S. population, they accounted for
50% of the new cases of HIV/AIDS diagnosed in the
United States in 2004.9 Among all racial/ethnic groups,
African Americans not only outnumber others in having
HIV/AIDS, they inexplicably suffer from more morbid-
ity and mortality from the disease. In 2002, HIV/AIDS
was the second leading cause of death for all African
Americans aged 35-44 and the number-one cause of
death for African-American women aged 25-34.1o His-
panics were the third leading racial/ethnic group diag-
nosed having HIV/AIDS in 2004.2 Older African Amer-
icans are disproportionately affected by HIV infection,
and the prevalence of AIDS in these communities con-
tinues to rise." In our study, the majority of the AIDS
patients were African American and <50 years old.

HAART has been increasing the life expectancy of
HIV-infected persons. This benefit however, comes at
a cost of an increase in the drug-induced liver disease,
opportunistic infections (e.g., Mycobacterium tubercu-
losis, Mycobacterium avium complex, Cryptococcus
neoformans, toxoplasmosis, disseminated candidiasis)
and AIDS-associated malignancies.'2"13

Consequently liver disease is becoming a major
cause of morbidity and mortality of these patients. Bica
et al. showed that mortality due to end-stage liver dis-
ease in their HIV patients increased from 11.5% in 1991
to 50% in 1999.'3 In our study, total deaths in patients
with jaundice accounts for 72 of 102 (70%). Forty of
these deaths occurred between 1995 and 2000, 14 of
which were directly related to liver disease. Similarly, 32
deaths occurred between 2001 and 2005, with 24 deaths
related to liver diseases.

Patients infected with HIV can suffer from myriad
liver diseases, like any other patient who is not infected

with HIV However, many HIV-infected patients share
the epidemiologic risk factors for viral hepatitis and sex-
ually transmitted diseases, such as syphilis.'4 Immuno-
deficiency itself may result in more adverse outcomes
of concomitant diseases. In addition, HIV patients may
also suffer from opportunistic infections, HIV-associ-
ated malignancies and antiretroviral drug toxicity. The
incidence of severe hepatotoxicity has been reported in
up to 16% of the patients receiving HAART, and co-
infection with HCV may result in an increased risk of
drug toxicity, cirrhosis and hepatic decompensation.'5-
18 Studies have shown that the potential causes ofjaun-
dice were drug-induced hepatitis (31%), alcoholic liver
disease (13%), and opportunistic infections or neoplasm
(30%).4 In our patient population, drug-induced hepati-
tis, infections and alcohol were the common potential
causes ofjaundice. The prevalence of drug-induced hep-
atitis was similar to other studies; however, infections
and alcoholic liver diseases were more prevalent in our
study. The overall prevalence of serology for hepatitis
B and C was similar in our patients to those described
in the literature. However, it was higher in our AIDS
patients with jaundice. The exact reason for this discrep-
ancy is not clear; it may be due to a difference in the
incidence of intravenous drug abuse, sexual practices,
selection bias or yet unidentified causes.

Abnormalities in liver-associated enzymes are com-
monly present in HIV-infected patients, and liver histol-
ogy is almost always abnormal. In a study of 501 liver
biopsies performed on patients infected with HIV, Poles
et al., showed that only 14 (2.8%) had normal liver his-
tology.'9 In our study, only 20 patients had liver biopsy.
However, the liver histology was abnormal in all 20
patients, and 16 (80%) had >1 finding.

While the mortality in our patients with AIDS and
jaundice (70%) was much higher than the mortality
reported in other studies (0.8-44%),42o the mortality dur-
ing hospitalization was only slightly higher in our study
(28%) than in the literature (25%).4 The exact cause of
higher mortality in our patients is not clear; the sever-
ity of the disease and minority status might account for
this observation. This is consistent with our previous
studies,2",22 enlightening that minority patients lack ade-
quate education, health awareness, suffer from poverty
more frequent alcohol and substance abuse, have higher
incidence of chronic diseases, lack of adequate medi-
cal insurance coverage and delay in prompt access to
healthcare, or yet unidentified factors, which may con-
tribute to the increased morbidity and mortality rates.

Our study has several limitations. Since we used a
retrospective review of the medical records, data reflect-
ing other variables, such as level of education, recent
immigration from areas where HIV is endemic and life-
styles, were not available. A head-to-head comparison
between our study and others described in the literature
may not be possible because of the nonuniformity of
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study designs, methodological variations and difference
in population characteristics. Causal inference cannot be
drawn from our data because of the temporal ambiguity
and our inability to identify the definite causes ofjaun-
dice in all patients from this retrospective data. There is
a possibility of underreporting of the cases in our study
probably because ofundercoding in the medical records,
and lack of information on patients with jaundice who
possibly were unable to come to the hospital. Liver
biopsies were done in only a very small number of our
patients; hence, limiting our ability to identify precise
liver pathology in the remaining patients with jaundice.
Likewise, autopsies were done only in a few patients,
and chart review may lack specificity in the underlying
cause of death.

CONCLUSION
Our study shows that liver-associated enzyme abnor-

mality was common among our patients with AIDS;
however, jaundice was infrequent. Jaundice, when pres-
ent, was associated with a high mortality; drugs, infec-
tions and alcohol were the common culprits among this
population.

Future prospective studies of jaundice in AIDS
patients that include adequate minority enrollment are
needed to further examine the natural history and impact
of early therapeutic interventions and possible preven-
tive measures.

REFERENCES
1. Centers for Disease Control and Prevention (CDC). Racial/ethnic dispari-
ties in diagnoses of HIV/AIDS-33 states,2001-2004.MMWR Morb Mortal WkIy
Rep. 2006;55:121-125.
2. Puoti M, Spinetti A, Ghezzi A, et al. Mortality for liver disease in patients
with HIV infection: a cohort study. J Acquir Immune Defic Syndr. 2000;
24:211-217.
3. Lefkowitch JH. Liver in AIDS. Semin Liver Dis. 1997;1 7:335-344.
4. Chalasani N, Wilcox CM. Etiology, evaluation, and outcome of jaun-
dice in patients with acquired immunodeficiency syndrome. Hepatology.
1 996;23:728-733.

We Welcome Your Comments
The Journal of the National Medical ASsociation

welcomes your Letters to the Editor about
articles that appear in the JNMA or issues
relevant to minority healthcare. Address

correspondence to EditorJNMA@nmanet.org.

5. Poles MA, Dietrich DT. Hepatobiliary manifestations of human immunode-
ficiency virus. In: Schhif ER, Sorrell MF, Maddrey WC, eds. Schhif's Diseases
of the liver. Philadelphia, PA: Lippincott, Williams & Wilkins; 2003:1547-1562.
6. Benichou C. Criteria of drug-induced liver disorders. Report of an interna-
tional consensus meeting. J Hepotol. 1990;1 1:272-276.
7. Maria VA, Victorino RM. Development and validation of a clinical scale
for the diagnosis of drug-induced hepatitis. Hepatology. 1997;26:664-669.
8. Bjornsson E. Drug-induced liver injury: Hy's rule revisited. Clin Pharmocol
Ther. 2006;79:521-528.
9. CDC HIV/AIDS Surveillance Report, 2004. Vol. 16. Atlanta: US Department
of Health and Human Services, CDC; 2005:1-46.
10. Anderson RN, Smith BL. Deaths: leading causes for 2002. Natl Vital Stat
Rep. 2005;53:1-89.
11. Funny6 AS, Akhtar AJ, Biamby G. Acquired immunodeficiency syn-
drome in older African Americans. J NatI Med Assoc. 2002;94:209-214.
12. Selwyn PA, Rivard M. Palliative care for AIDS: challenges and oppor-
tunities in the era of highly active anti-retroviral therapy. J Palliat Med.
2003;6:475-487.
13. Bica 1, McGovern B, Dhar R, et al. Increasing mortality due to end stage
liver liver disease in patients with human immunodeficiency virus infection.
Clin Infect Dis. 2001;32;492-4497.
14. Funnye AS, Akhtar AJ. Syphilis and human immunodeficiency virus co-
infection. J NatI Med Assoc. 2003;95:363-382.
15. Sulkowski MS, Thomas DL, Chaisson RE, et al. Hepatotoxicity associated
with antiretroviral therapy in adults infected with human immunodeficiency
virus and the role of hepatitis C, or B virus infection. JAMA. 2000;283:74-80.
16. Bhattacharya D, Imperial JC, Keefe EB. Chronic hepatitis C in the
human immunodeficiency virus-infected patient: management strategies.
Clin Gastroenterol Hepatol. 2006:4:288-292.
17. Graham CS, Baden LR, Yu E, et al. Influence of human immunodeficien-
cy virus infection on the course of hepatitis C virus infection: a meta-analy-
sis. Clin Infect Dis. 2001;33:562-569.
18. Wnuk AM. Liver damage in HIV-infected patients. Med Sci Monit.
2001;7:729-736.
19. Poles MA, Dieterich DT, Schwarz ED, et al. Liver biopsy findings in 501
patients infected with human immunodeficiency virus (HIV). J Acquir
Immune Defic Syndr Hum Retrovirol. 1996;1 1:1 70-177.
20. Weber R, Sabin CA, Friis-Moller N, et al. Liver-related deaths in per-
sons infected with the human immunodeficiency virus: the D:A:D study.
Arch Intern Med. 2006; 166:1632-1641.
21. Akhtar AJ, Ganesan K, Yoshikawa TT. Upper gastrointestinal hemor-
rhage in African-American and Hispanic elderly patients. Ethn Dis. 2001;
11:7-10.
22. Akhtar AJ. Lower gastrointestinal hemorrhage in Afrcan-American and
Hispanic elderly patients. Ethn Dis. 2002; 12:379-382. A

*Xfir=s REUSE THIS
CONTENT

To photocopy, e-mail, post on Internet or
distribute this or any part of JNMA, please

visit www.copyrght.com.

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 99, NO. 12, DECEMBER 2007 1385


